I n the previous case the compound was shown t o react in its tautomeric imino-amino-forms, but to have only a short imino-phase. I n the present instance there is no doubt that the imino-compound also reacts in the two forms : N--70 CH,*C(CN)*CH,*CN ' and H,N*C< NH-70 HN:C<CH,*C(CN)*CH,.CN because it not only readily dissolves in dilute hydrochloric acid and is precipitated for the most part unchanged on the addition of sodium acetate, but when the acid solution is warmed, complete hydrolysis to the h i d e ensues, thus:
NH-YO NH-70 CH,*C(CN)*CH,.CN *
HN:C<CH2*C(CI"T)*CH,*CN -+ co<
The stability of the six-membered ring towards alkali, which was commented on in the previous communication, is also shown by the compound under discussion, for, when it is boiled with alkali hydroxides, it is transformed into the imide of the dicarboxyIic 1686 THOLE AND THORPE: TEE FORMATION AND acid, a subst'ance which evolves carbon dioxide on heating, and passes into the imide of tricarballylic acid :
NH-YO NH-70 CI'12*C(C02H)*CH2~C02H HN:C<CH2~c~CN)*cH,.CN --3 co<
NH-70
-+ Co<cH2*CH*CEL,*C02€€* Tricarballylic acid is produced when either the imino-compound or the imide is boiled with dilute sulphuric acid.
A similar five-ring iminclcompound is formed when either iodoor chloreacetamide is condensed with the sodium compound of ethyl cyanolacetate.
I n this reaction, also, the simpler condensation product cannot be isolated, but two molecules of the halogen derivative take part, yielding an imino-compound in accordance with the equation : 2CHNa(CN)*CO,Et + BCH,I*CO-NH, -+ + 2NaI + CH,(UN)*CO,Et.
CH2---Y0
This compouiid is also a normal imino-amino-derivative, which dissolves unchanged in cold dilute hydrochloric acid, but is hydrolysed on warming to the corresponding imide :
Both these compounds yield tricarballylic acid on complete hydrolysis with dilute sulphuric acid.
Finally, it is desirable to place on record a similar experiment in which the sodium compound of ethyl cyanoacetate was condensed with iodoacetonitrile. Here, again, the normal product could not be isolated, and the reaction yielded the trinitirile ester in accordance with the equation: 2CHNa(CK)*CO,Et + 2CIT,I*CN -+ CH,(CN)*C(CN)(@O,Et)-CH,*CN + 2NaI + CH2(CN)*C0,Et.
Our main object in preparing a compound of this type was to find if there was any tendency for it t o form an imino-compound of the four-membered ring, thus :
It has already been shown (Trans., 1908, 93, 165; 1909 , 95, 1901 ) that primary nitrile groups readily lead to the formation of imino-derivatives of the five-carbon ring, and therefore a substance of the above formula is admirably suited for the purpose of determining if any tendency exists for the formation of the four-carbon ring in this manner. Previous experiments with glutaronitrile, CN-C'H,*CH,*CH,*C;N, in this respect had yielded negative results, but the, conclusions were not regarded as definite, owing to the very soluble character of the products formed from this nitrile. I n the present instance the formation of any imino-compound by the action of sodium ethoxide could have been at once detected, but no such formation occurred.
It is interesting t o note that the above nitrile ester can be readily hydrolysed t o tricyanohydrin, CN*@H2*CH(CN)*CH,*CN, a substance which, although it has played an important part in the synthesis of tricarballylic acid from glycerol, does not appear to have been isolated. It is a well defined, crystalline substance, melting at 47O.
EXPERIMENTAL.
2-Zmi?zo-4-cyano-4-cyanome thyl-5-pyrrolidone,

NH-YO HN'C<CH2*C(CN).CH,*CN
This substance is prepared by dissohing 4.6 grams of sodium in 60 C.C. of alcohol, adding 16-8 grams of cyanoacetamide, and then 33 grams of iodoacetonitrile in small portions a t a time. The reaction is vigorous, and must be checked by cooling; when finished, the imino-compound separates in the crystalline form when the side of the containing vessel is scratched. It is best purified by dissolving in cold dilute hydrochloric acid, and re-precipitating by the addition of aqueous sodium acetate, but can be obtained crystalline from warm water in small, colourless prisms, which carbonise, without melting, a t 215-220° The imino-compound is soluble in dilute mineral acids, and also dissolves in cold aqueous alkaline hydroxides. It is insoluble in cold solutions of alkali carbonates, and when boiled with water is slowly hydrolysed with evolution o€ ammonia.
C=51*81; H=3.62.
C7H60N, requires C = 51.8 ; €€ = 3.7 ; N = 34.6 per cent.
4-Cyano-2 : 5-di~elo-4-cyanomethylpyrrolid~r~ c,
NH-QO Co<CH,*C(CN)*CH2*CN*
The formation of this substance from the ;.mino-compound may be effected by dissolving the base in dilute hydrochloric acid, and then raising the solution t o the boiling point. The imide usually separates completely when the solution is cooled, but if this is not the case it must be isolated by extracting the solution with ether. Five grams of the imino-compound are boiled with excess of potassium hydroxide solution until free from ammonia, when the solution is acidified and extracted with ether. The syrup which remains on evaporating the ether is heated a t 180° until all carbon dioxide has been evolved, and the residue is then rubbed with dry ether. The solid obtained in this manner crystallises from benzene in small prisms, melting at 127-128O: 0.1688 gave 0.2844 CO, and 0.0673 II,O.
The imide is readily soluble in water or alcohol, but sparingly so in ether or benzene.
When any one of the above compounds is boiled with dilute sulphuric acid, tricarballylic acid, melting at 165O, is formed. Et A yI 2-lmino-3-carb amylmethyl-5-pyrrolior~e-3-cnrb oxylat e, To a solution of 5.8 grams of sodium in 70 C.C. of alcohol, 29 grams of ethyl cyanoacetate are added, and then 23.5 grams of chloroacetamide, the reaction being carried to completion by boiling on the wat,er-bath for one hour. When the solution is evaporated free from most of the alcohol, water precipitates the solid iminocompound, which crystallises from water in voluminous, matted peedles, melting at 1 9 1 O with evolution of gasi: 0.1613 gave 0.2806 CO, and 0.0817 H20.
The imin*compound is readily soluble in dilute hydrochloric acid, and is precipitated, for the most part unchanged, when sodium acetate is added to the solution. It can be recrystallised from alcohol. E thy1 2 : 5-i!!iketo-3-carbamylmethylpyrrolidine-3-car boxylat e, CH,. f.' 0 NH,*CO*CH,*C( CO,Et)<co--NH.
The transformation of the imino-compound into this imide can be effected by heating a concentrated solution of it in dilute hydrochloric acid to the boiling point, and allowing the imide to crystallise on cooling. It forms small needles, which melt a t 127O : 0.1921 gave0.3327 CO, and 0.0935 H,O.
The imide is readily soluble in warm water. Ten grams of ethyl a/3P'-tricyanoisobutyrate are mixed with an equal volume of water, and the, same volume of a 50 per cent. solutioii of potassium hydroxide. The oil dissolves when the mixture is shaken, and the solution is then a t once rendered acid by acetic acid and raised to the boiling point. Carbon dioxide is eliminated, and an oil separates which solidifies on cooling. The compound is best recrystallised from ether, when i t separates in long, colourless needles, melting at 47O: 0.3 786 gave 0.3987 (20, and 0.0701 H20. C = 60.88 ; H = 4.36. C6H5N3 requires C = 60.5 ; H=4*2 per cent.
